Morphological modifications of apoptosis in HL-60 cells: effects of homocysteine and cytochalasins on apoptosis initiated by 3-deazaadenosine.
Using electron microscopy, confocal laser scanning microscopy and measurements of intact DNA we have studied the morphology and DNA degradation of human leukaemia HL-60 cells undergoing drug initiated apoptosis. Apoptosis was initiated by 100 microM 3-deazaadenosine (c3Ado), 25 microM c3Ado plus 1 mM homocysteine thiolactone (Hcy) and 100 microM c3Ado plus 5 micrograms/ml cytochalasin B (CB). Two different phenotypes of apoptotic cells (APC), blebbed and non-blebbed, were present in the cultures. Blebbed APC dominated in cultures exposed to c3Ado, whereas most APC in cultures treated with c3Ado plus Hcy and all the APC in cultures treated with c3Ado plus CB displayed a non-blebbed phenotype. A more pronounced reduction of the chromatin/cytoplasm ratio, lower volume fractions of uncondensed chromatin and higher volume fractions of highly condensed chromatin (micronuclei) were found in cultures exposed to c3Ado and c3Ado plus Hcy when compared with cultures exposed to c3Ado plus CB. A partial inhibition of c3Ado apoptosis by CB was confirmed by measurements of intact DNA. The inhibitory effect of CB was not reproducible by CE, indicating that CB exerts its effect by an actin independent mechanism. Both blebbed and non-blebbed APC displayed nuclear fragmentation, segregation of organelles and cytoplasmic vesiculation, suggesting that the differences between the phenotypes were restricted to the cytoplasmic membrane. We were not able to demonstrate the presence of F-actin by fluorescein isothiocyanate-phalloidin staining in blebbed APC nor in non-blebbed APC in cultures treated with c3Ado plus Hcy. Non-blebbed APC in cultures treated with c3Ado plus CB displayed foci of F-actin at the internal part of the cytoplasmic membrane. This suggests that F-actin is preserved by the mechanism by which CB inhibits blebbing, and may indicate that blebbing of the cytoplasmic membrane during apoptosis is associated with F-actin deficiency rather than a result of actin-myosin interactions.